
HORIZONTAL CONTROL - ENIWETOK
1957 EXPAIVSIGN

ATOLL M.I.

A network of horizontal control stations was established in

1949-5C to cover the eastern portion of the Atoll. It consisted

of a primary net o; second order triangulation stations, supple-

mental with third order stations at locations of lesser Importance.

Standard procedures of the U.S. Coast and Geodetic Survey were

carefully followed in executing the survey. Fxpansion surveys

were completed in 1951, 19529 1955 and in 1957 to establish addi-

tional stations and replace stations destroyed by test operations.

The network now encompasses the Atoll and includes sixteen statiom

to second order specifications and eleven to third order accuracy.

Some features of two previous surveys were utilized in the

;’$’ scheme.* A third order survey had been completed in 1944 by the
:

USS Bowditch to control hydrographic mapping of the Atoll. This
2 .,
s was followed.in 1947-48 by a second order scheme of limited area
z-w by the U.S. Coast and Geodetic Survey. As the distribution of the
$%l“-
;2 existing stations of these ,surveysdid not meet project require-
-w
w.
:,$ ments, and one end station of the base line had been destroyed~ a

~~ substantially new and stronger scheme was necessary which could be
2h
%.s expanded as required.
j:

o A base line for the net extended from station
2
*Q YVONNE to a new station NORTH BASE #2 at the north.U

RUNIT on site

end of the

“’*

~
island . Station RUNIT was common to both the USS Bowditch and

~,
2, the USC & GS surveys. The base line was established to standard
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procedures of the U.S. Coast and Geodetic Survey for second order

base line measurement. The computed probable error of total

measur/rnentof the line was one part In 648,000. The allowable

maximum probable error for second order base line measurement is

one part in 500,000.

The geographic position of station RUNIT as determined by

the USC & GS survey was adopted as the origin of geographic posi-

tion. The azimuth values of this survey for the line, station

RUNIT to station S~TD were adopted as the origin of geodetic

azimuth. The probable accuracy of the adopted values for position

and azimuth are not known, but it was considered that the accuracy

was conslstant with project requirements at the time, and the

expense of further refinement could not be justified.

*
* g The computed closing error of the survey before adjustment
*

~ was determined as approximately one part in 25,0C0. An additional

4
check was obtained in 19~2 by Inclusion of a first order traverse

#
z..
~-. in the FLORA-GENE area. This indicated a closing error of approx-
2=
z.: imatelyone part in 7(2,000before adjustment of the adjacent
$~
*W0: quadrangle. In order that the values of a station would remain
%$
e> the same independent of the direction of computation through the—..—,

a, :
~h
J?u

net, an adjustment was applied to the triangulation figures.
as
9
u This consisted of a side equation adjustment which resulted in

@

!2 slight changes in the values previously reported.

“’i A plane grid was established In 1952 which was common to the
A
a entire Atoll, and from which the inter-relation of structures and
z

areas, and their positions could.be specified by plane coordinates.

(2)
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t

Due to the limited area, the slight additional refinement obtained

by computing a Transverse Mercator Grid.would not have been

practical.

The origin of plane coordinates, N 100,000, E 100,000, was

taken at station CORAL and the basis of bearings was a true

meridian through this station as computed through the adjusted

figures from the line, station RUNIT to station SAND.

The 1957 expansion survey included establishing new second

order stations on sites YVONNE, SALLY and GENF and third order

stations on sites GLENN, HENRY, JAMES and KEITH. The triangle

closure to include station LANTANA on site GIENN exceeds the

allowable closure limits. However, the triangulation towers were

damaged by a storm before re-observing could be accomplished. As

an evaluation of the observing results indicated the values to be

within a tolerance of one part in ~,000, it was decided to defer

the re-observing until such time as more precise values are

required for the station.

(3)

4



.
-:

‘

-., HOLMES ~ ,’?4:A+”V,E,.R, ,@. - ENGINEERS -C O~STRUCTORS ‘
r . . . . ..

,OCATI.

4-

1

I

I
I
I

t

I

L.

!
,
1

!<

I

t-—

1

.

. . .4.

.;

I

t

I

t

-.

I

1:
1

1;,,
1(

~!I

--

‘.__}.

1’

,
1I

!
!

1..-.—!“

I

i
.+-1

T
t -.-. -.. —

1
I i! t

I

I

4X

j
II I

t

I

I
“Li

T
II

I
I
I

I

I 1
‘V_,

I t

I ,

S-57



HOLMES 6 NARVER [N C.- ENGINEERS - cONSTRUCTORS——

PLANE COORDINATES
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) PLANt COORDINATES

Lo c A T I O N _.___EQIw_sIo.k ~&dk---
1957 Expansion Survey

P R O J EC T I O N __._l.~&r’d_— ..__ . ..-— ----- .= .._.== ,.—.. .__ ——_. —.—
? q—~”~—~-= “ I ~

-- . .. . . . ..-..--zii??~~’- ‘~~~~~ ‘3” ‘-oF:-r-
p

._ FT ....T.—
‘., J:~”:T ;T::’~-’7-:=r:’~:r:~~””.:{:; E,_:_ 7‘I-!--IN “:Ni Ntw\N i

I

1

.-l–.-t. . . -._’~T
, pl1 -’” ‘-

OJ 0; ‘0” ‘o c
Z!,”ti? ● q,”c

1,

\
,, jji~’”
(,

i <---—+ ---— - —--+ + .-!.-.<_;—

-.

~

I
I

_..i .~-.

,:, t



HOLMES ~ NARVER ~.- ENGINEERS ~ONSTRUCTORS—.

GEOGRAPHIC POS ITIONS
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GEOGRAPHIC POSITIONS
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GEOGRAPHIC POS ITIONS
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COMPUTATION OF TRIANGLES
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COMPUTATION OF TRIANGLES
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HOLMES 8 NARVER ENGINEERS-CONSTRUCTORS

COMPUTATION OF TRIANGLES

L 5H (’J*~~ iz-(j”d-~ JOB NO.
y 42

CALC. BY

CHKD. eY~IRI~ OATE 1 2-20 -5y LOCATION
E../w&~oti A713L6

I
sPHERICAL PLANE ANGLE

OBSERVED ANGLE CORR-N
LOGARITHM

sTATION
ANGLE EXCESS ANO OISTANc E

— _-—..—

-3
22,377.91 4,34723 //6

I L Ak/ T&A/& 3.4? 0.4’9 – 3/. oL5-. 79- 34,(2
.—

2 A?l<G-/L / - z 5) .23-42.4 <%?? ~’47 39, 3.—— ——.—.

3 c5cz/2A L cZ3-06-5Z, ~ 47170 ~. 00 ~9. 7
—..-——
-3

—

-2
__. ._ ——- .—— —-———————-

‘- 3
Z2,377.52’/ 4,3478//6

I ~E/v@‘{” &&-5& -/4.i9 /4,04 ~’@ /3460

2 /e/c? /L/- 2 d7”/8”5&. o 55,3 3 0.43 5~, 7Q

3 c~~~~ 43-44 -52. L 5/, 50 0100 5/ # ~&

—.
I-3 03,4

~

I-2

2-3

_———
2-3
__. —-. .— _-—

I <2-/ T/’+’
—— ___—

2 /2”’/{; /(L/ - z
3 .< c t43zlfl_____

I-3
_—.. —

I-2

I i -4

22.57 Z501 +34 % //6— .——

73-//-41)5 40.37 0.37 40 00

7/.0s-07, / 04.07 0,37 0 5! 7d

359-43 -/5.7
/q, 30 0!(20 /#. 3Q

—.=”

_-— .—.—

22.377,5-0 ] $? 34?8//6
.—..._ —-——— - ——

74-5? -3/.9 3~ +# i. 34 20 6 0___.. .—..___———. —--
73-zLJ -3116 - 34’ .L 3-.._s??23 30.3 4

—.——---—-—--——

3/ :<.6 -~~”_ f. ------- —- 57, /Q_ o.u~ ~Y- S-7. ~ L?._—— -

03,7
_... —— —-.———

.__— .-. .

!3-7

9
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HOLMES & li/ARW?, INC

ENGINEERS - CONSTRUCTORS
JOf3 942

.
OESCf?lPT/ON OF TRIANGULAT!C)IV STATION

fVX?~~OF STATION GAIL
+

~/~F- Gene

CHIEF ‘f’ ‘ARTY - H. M. Johnson TeiteiripucchiIsland
DESCRIBED BYW. Creasman MARKED 8 Y. H.M.J. Enlwetok Atoll

F}.ELL! 8(2OK NO PAGE CA~P Marshall Islands
5/4/57 -

F..-
1 DISTANCES AND f21h’ECTitN$: ‘TO GEFER~NcLE MA Rk.$. . .

1

tifl JEc’T 1 LJISTANCE : DIRECTION.-
FEET METERS

,- .- 1
Gail

I
Elgin If Ooa-oo5

I Buck#1 i 164.04 j 32-27-24
I

,
!

Buck #2 328.07 ; I
32-27-ti 9.23

j: ;.
L :i-. . ... . :..

~L~i’AT~ON OF MARK. 4,52

DIErA\LED OESCRIPTi ON OF STATION
.

Thisstation was establishedas a secondordertriangulationstationin the
AtollControlNetby theHolmes& Narver1957ReplacementSu~ey to replace
triangulationStationGENEwhichwasdestroyedduringoperationRedwing.

Thisstationis locatedappro@matelyat the centerof thebland and 12jfeet
fromthelagoonhightideline~

The station mark 5.sa standard H & N brass cap set in a concrete filled55
gallondrumencasing the top of a 10H H-pile. It is stampedWail - H & H -
1957.N Themirkis 6fibelowthegroundsurface.

This station is the western end of the Wene-Helen-Irene ~ first order traverse.

Bucks #1 and #2 are 4ntiN posts set in concrete with a punched aluminum strip
fastened to the top. The Strips are stamped with the buc)cnumber.

D2T{JTi~-.:I(jJ’~~Ij ~,,;; ~$,. -

.. . . .
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:.,, ,. .. . . . . --. ”
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PAGE 2 -f XSCRlPTjf6N (JF TRIANGULATION STATION,. -
STATION. Gail SITE Gene$ Teiteiripucchi Is, Eniwetok Atollt M.I.

bETA~LEO DtiSCR!P710N OF S“~ATION ~C@NT’D;
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,.

HENRY
Mui Island
Eniwetok AtolJ ~
Marshall Islands

RE.NCE MARKS

Rigili #2 —. —. 00-00-00 — --
.’

P.I. #1 3-47.35 —- 275-20-33 7,72

P*I. #9 560033 —— 42-49-13 11.6J$

This station was established as a third order triangulation station in the Atoll ‘
Control Net by the Holmes & Narver 1957 Expansion Survey

This station is located on the north east portion of the islakd approximately
50 feetsouth of the lagoon hightideline.

The stationmarkisa standardH & N brasscapsetin concrete1 footbelow
thegroundsurface.It is stamped~enry - H & N - 1957.”

p.I,~s#l ~ #9 are 1.IIX3W flats marked with stake tacks. The flats are
driven flush with the ground surface. They-are P.I.’s b the Island two-

graphic control traverse.
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tiOLMk-5 G NARVER, INC.*
EN GINGERS,- CONSTRUCTORS

ml 942.

DESCRIPTION OF TRIANGULATION’ STA TiON

NAME OF STATION.. . JAMES S/TE J-
CHIEF OF~Pjq RTY, F, A. Axtell

Rabaion Island
DESCRIBEO BY U. Cream MARKED BY: F.A.A.

Enlwetok Atoll
FIELO BOOK NO.

PA GE, DATE, June 195? Marshall Islands
.

[----- .— .,- . . . --- .._.___.L.._._.._._l .- ..._ 1 ..
ELEVATION OF MARK 6e76

DETAILED DESCRIPTION OF STATiOAI.

! 6.76

00-00-00 —
,.s, ! ,

293-2L4)2 ‘ ‘ ; 7.M
g.
,

I

172-25-22 1, -—

(
L...................... _ J

This station uas establlshti as a third order triangulationstation In the
Atoll Oontrol Net bg the Holmes & Rarver 1957 ExpansionSurvey.

Thisstation is looat.edon the north east portion of the i8h@ apprafite~
30 feet fromthelagoonhightide line.

The stationmrk is a standatiH & N tmasscapsetin concreteflushwiththe
ground. It iS stamped nJames . H & N . 1957.w

P.I.1s #1 and #8 are1%c3~ flatsmarkedwith stake tacks. The flets are
driven flush with the ground surface. They are P.I!s in the Island topo-

~phic control traverse.
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NAME OF STAT!ON ~~

CHIEF OF pA~Ty s~~f IRwIN

H. C. Dalton PokoriIsland
DESCRIBED BY ~. ~mn MARKED BY

H.CoD.
EnlwetokAtoll

F/EL&I BOOK NO.
~-4 GE

c A T~ 8/10/57
MarghaU Islands

,-.....

l_.. ,DISTANCES AND L) IRECTI(3’N$ To’ REF~RENCE MARKS

l“- . ‘1
DISTANCE ‘“ ;

DIRECTi ON /
: ‘F EFT’ ELEVATION -“”1

j“iff TERs J +-. .
!- -i

)

P:I. #3 ,I
(
1 P.I. #~

~
,-..... -.

I

- i:.. ... . .

ELEVATION OF MARK

DETAILED OESCRIPTION

... . ..-
1

00-00-00 6.54 ;
! (

24-33-52 8.36 ,
I

155-26-08 8.66 :i

!.

STATi ON

!

J.-..—.

This station was established as a third order Traverse Station in the AtoU
control net by traverse from Trian@ttin Station Henry as a part of the
Helms & Narver 1957 Expaneion Survey.

This station is located approximate=35Sfeetfromtheeastendof the
islandand45 feetfromthelagoonhightidetie. ,

The station mark is a standard Holmes &,Narver brass disc set in concrete
1 fOot below the ground surface. It 3.s stamped WJ@ - H & N - 1957 w

●

P.I. #3 is a l~x3wflatmarkedwitha staketackdrivenflushwiththeground
surface.

P.I.#4 is a 2nx211stakemarkedwitha staketackdrivenflushwiththe
groundsurfac$.

P.I.’s#3 & #4 areboth1’.1.1sin theIslandtopographiccontroltraverse.

I
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FiOLMES ii fVARVE-R,
!Plc.

EN G/pJEERs - (.XlN5TffUCTO~s ,
JOB 942.

L)ESCRIPT!ON OF TRIANGULATION STATION

Nih4E @F STATION.
KEITH S!7’E ~ITHCH[EF @F PARTY Fe A. iiydxn

~irtiien IslandDESCQIBED BY U* Crmm MARKED BY: ~.~.JI.
Eniwetok AtollFIELO BOOK NO

PA GE.
DATE June 1957 MarshaU Islands

,—- ...-,

~..... ... ___ ____f)tjFA#/cEsA~-f) /’)~R~~~:GN~ “- ~~
REFERENCE MARKS08JECT.—. DISTANCE ‘“ “]

,.-

1
I FEET

6/”REC TIC)N ~ EL” EvAT16N - ~
I METERS t . -i

.
,

“-j

> ~
Keith

i-i
Rlgill #z ; k , —

/ I
I P.I. #l : 203061jI
/ ,

P.I.#9
I ~ 605.25;

/_ - I
i.. .j

ELEVATION OF MARK
/ 8*69

DETAILED OESCRiP~/ON Of
STATi ON.

-. j
,
I

1
oo-oo.@

334-37-49
,
!

I
I

167-u-39
(

I t
j’ I

ii

1

$e69 i
,.
!
1

8.04 II1.

..1 . . .

\

;

This station was establis~d as a third order trlanguhtion station in the Atoll
ContrQl Net by the Robs & Narver 1957 Expansion Survey.

This station Is located on the north portion of the f,sl.and, apprub~ 40
f-t from the lagoon highttdellne,

Thestationmarkis a s~d H & N brassoapsetin concreti1 footbelow
thegroundsurface. It is s-umped$lKeith- H & N -1957.~

p.I.ts#l and#9 arel~x3~ flatsmarkedwithstaketacks. Theflatsare
drimn flushwiththegroundsurface.

TheyareP.I.fsin theIslandtopo-graphic oontroltraverse.

4A
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PAGE 2- DESGRIPT!ON OF TfW4NG/JLAT!Op/ STATION

S? AT ION ~lTH
“‘E Keith, GtiiinienIsland,EniuetokAtoll, M.I.

DETAILED DESCRIPTION OF STATION {C ONT’D

I

/’67-//“39

“k-F/TM “

TCH.



Coral ——

164.03

,3658.29

1.
:-.

i

EL EVA T/ON OF MARK
5.U’ .

I? ETA/LED DESCRIPTION OF
STATi3,~

5.44
~

00-00.00 -— i

114-37-05 ]
10.59 ~

W-3745 13.62 \
, I

.-. i

{
Thisstationwasestablishedas a SecondOrderTria~ation StatLionin the
AtollControlNet by theHd.mes& Narver1957Replace~ntSurveyto replace
trian~tlon stationYvonne,whichwasdisturbedduringOperationRedwing.

Thisstationis locatedappro~te@ 500festfromthenorthendof the
islandand 300feetfromthel.agognhightideIi=. .

\
The station mark is a standard H & N brass cap set b a concrete filled 55
gallon drum encasiq the top of a 10IIH-pile. It is stam~d Worth - H & N -
1957.~ The -k is 6W below the ground surface.

This station is at the north end of the ~Yvonnen first order traverse.

R.Jf. i$’1IS a 4fIx411post set in concrete with a punch-marked aluminm strip
stam~d ‘Buck #lH nailed to its top.

It is a ahaini~ buck on the lJYvonne~first order 4@averse.

~&~a#~Ois a ‘tindard H & N bnss -p ‘et In concrete set flush with the ~o~It is stam~d ‘Ynez.n It is flush with the surrowdi~ ground.
This R.M. is an angle point on the ltYvonne”firstordertraverse,

.i
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HO LA4ES & NAF?V~F?$ /Nc.

ENGINEERS - GO”NSTR(JGTORS
‘ ()()8 942

.

DESGRIPTiO/V OF TRIA#GIJLAT/ON STAT!(2N

NAME OF STATICIN SALLY . SITE SALLY
CHIEF OF PARTY H. M. Johnson ,AomonIsland

5ESCRIBE0 BY W. cream MARKED B y H.M.J. Enlvetok Atolll

F)ELD BOOK NO: PA GE; DATE 5~13~57
Marahall Islands

~–— -
DISTANCES ‘-A-i/D’‘f)lk E(jf; Gbis ‘TO

~-.__. : _ REFERENCE MARKS ‘1

CBJECT ‘1 ‘-” ‘“.—_.. . . . . .. . .. . DiS7-A&CE ‘-~

; FfET ~-IkfE7ERS :

[
,,-- 4.- --- --. +

1
sally 1

(
I i

I Coral
~. I \

1
Buck #4.1 : 164.04:i

I., II

i
Buok #30 ~ 164.05 ; !

9.59

00-00-00 —
i.

97-30-20 12. s6 ;

159-46-30 12.72 ,

277-31-30 13.06 I.i. ..1
I i I

1-..._.!ww?l -.. ..-l___Iw?!-1. . I

‘#g
‘LEvAT~ON ‘F ‘ARK’ 9959
OE TAILED OESCRIPT!ON OF!, STATION,

.,
5

:jg This station was established as a 8eCOIId order triangulation station in the

f:!: Atoll Control Net @ the Holmes & Narver 1957 Replacement Survey to replaoe

@ tr~angulation station Aomon which was disturbed during Operation Redw6mg

z..’-,
-! This station is looated on the south east portion of the island, approximately
“q .5 350 feet from the lagoon high tide line.

,’.-,*
‘:Ja;~

The station mark is a standard H & N brass oap set In a concrete filled 55
,%;Iw

gallon drum encasing the top of a 10~ H-pile, It is stamped WSal.ly- H & N ~

9$
1957.n The ~rk iS 6fi belou the gro@ surface.

4:
-1 h This station is a part of the Wallylt first order Traverse.

3
Q
~

1

Bucks #29$ 30 and 43.are 4%c4W posts set in concrete with - aluminum strip
z on the top with the buck number stamped on it. They are chaining bucks in
&

a the Sally First Order Traverse.
2
*.00 .,.,.,:,.;...> ..,,

“’%.,=
3

.,. .. . ,. ,,:,.$.
4. * ...

H
.,

,,

t-
L
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PAGE 2 -DESCRIPTION CF TRIANGULATION STATION

STA7; C)F/ Sally SITE Sally, Aomon Island, Eniwetok Atoll, M.I.
DE TAI[. E,I L?ESCR/P T/ON OF STAYi ON (C OMT’L?,

.

—

..

LOCATION SKETCH,

‘ ..
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iJ4G11.MES & lVARVEFl, j~fj

ENGINEERS - CONSTRUCTORS
JOEI 942 “

f) E’SCRiPTION OF TRIANGULATION STATION

FRIRL
Rujoru Island
Eniwetok Atoll
Marshall Islands

f?.E.NcE ,MARKS ~

Rujoru #2 10.46

~_ )

EL E\ ATf ON OF MARK 10.66 -

This station was established as a second order triangulation station in
the Atoll Control Net by the Holmes and Narver 1957 Replacement Survey to
replace Rujoru, which was disturbed during operation Redwing.

The station mark is a standard H & N brass cap set in a mass of concrete
encasing the top of a number of steel
marked only by a center punch mark.

This station is located approximately
and 1~ feet from the easterly end of

rebars driven to refusal. It is

90 feet from the ocean high tide line
the island.

No reference marks were set at this station when it was established.

. ..<.
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PAGE 2- DESCR/PT/(?N & TRIANGULAR/00# STATION

STA?”{C)N Rujoru #2 SITE Pearl, Rujoru Island, Eniweto~ Atollt M.I.

.

DE TA/LED OESCRIPT~OU OF STATION (C C?NT

LOCATIO
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